quantitative interaction with a murine lymphoma. However, inclusion bodies have not been reported in squamous epithelial cells of the tongue. Recently, basophilic intranuclear inclusion bodies were found in tongue epithelial cells of an animal suffering from parvovirus infection (personal observations), Therefore, the tongue epithelial cells of 16 animals that suffered or died from parvovirus infection over the past 10 years were examined.
Five mixed-breed dogs and 11 mixed-breed cats in the veterinary hospital attached to Obihiro University of Agriculture and Veterinary Medicine were diagnosed clinically as having parvovirus infection and were necropsied (Table  1) , Samples from almost all organs and tissue, including tongues, were fixed in 6% formaldehyde dissolved in distilled water. All samples were processed by conventional methods, embedded in paraffin, sectioned at 4~m, and stained with hematoxylin and eosin (HE). Parvovirus infection was confirmed in all animals by histopathologic findings; necrotizing enteritis, basophilic intranuclear inclusion bodies in the small and large intestine, and extremely flattened cells and scattered large bizarre cells in intestinal crypts.
For immunohistochemical staining, selected paraffin-embedded sections of tongue and small intestine from four animals (No, 3 [dog] and Nos. 9-11 [cats]) were examined by an indirect peroxidase-antiperoxidase method, In sections of dog tissues, anti-feline panleukopenia virus antibody produced in cats (Chemicon Industries, West Temecula, California, USA) was applied for the primary antibody because canine parvovirus and feline panleukopenia virus are antigenically closely related." Peroxidase-labeled anti-cat IgG produced in sheep (Serotec Industries, Oxford, England) was used for the secondary antibody. In sections of cat tissues, anti-canine parvovirus antibody produced in dogs (Chemicon Industries) was applied for the primary antibody, and peroxidase-labeled anti-dog IgG produced in sheep (Serotec Industries) was applied for the secondary antibody. Diaminobenzidine was used for the chromagen, and sections were t + = present; 0 = absent; NE = not examined.
counterstained with Mayer's hematoxylin. Small intestines with inclusions were examined for positive controls, and the sections of the small intestines and tongues were examined by the same methods without the primary antibody for negative controls. Tongue from animal No.9 (cat) was frozen and examined by the immunofluorescent method with anti-canine parvovirus antibody produced in dogs as the primary antibody and fluorescein isothiocyanate-labeled anti-dog IgG produced in sheep (Serotec Industries) as the secondary antibody.
For electron microscopic examination, formalin-fixed tongue of animal Nos. 3 and 9 were post-fixed in 1% osmium tetroxide in 0.1 M phosphate buffer (pH 7.3) and embedded in epoxy resin. Ultrathin sections were stained with uranyl nitrate followed by lead citrate and examined with a Hitachi H-600 transmission electron microscope at an accelerating voltage of75 kV.
To determine the effect ofautolysis on inclusions in tongue and intestine, after selective tissue sampling animal No. 11 was stored at 4 C for 20 hours after death and then necropsied. Some tissue samples were immediately fixed in formalin. Tongue and small intestine were stored at 4 C and 24 C for another 28 hours prior to formalin fixation. Formalinfixed samples were embedded in paraffin and stained with HE.
There were no macroscopic changes in any of the tongues at necropsy. Macroscopic lesions in the intestine were variable. The mucosal surface offreshly sampled small intestines was dark red to purple because of severe congestion and hemorrhage. The mucosal thickness was reduced, and the mucosal surface was smooth. In the other samples of small intestines, postmortem autolytic changes were prominent. The large intestines were less frequently involved, and postmortem autolytic changes were also less frequent. Histologically, basophilic intranuclear inclusion bodies were observed in the epithelium of tongue and esophagus and in the crypt epithelium of small and large intestine (Table I) . In the tongue, the inclusion bodies were observed in nuclei of the basal layer of stratified squamous epithelium in all cases. Inclusions completely filled the nucleus, which was surrounded by a nonstaining halo, and consisted ofa granular substance (Figs. 1, 2) . No histologic changes were observed in the tongues except for the formation of inclusion bodies. The intranuclear inclusions in the tongues and small intestines of four animals (No. 3 [dog] and Nos. 9-11 [cats]) were positive for parvovirus antigen by the peroxidase-antiperoxidase method (Fig. 2) . Also, the inclusions in the tongue of the animal No.9 (cat) were positive by immunofluorescent staining (Fig. 3) .
Electron microscopically, the inclusion bodies were characterized by chromatin margination and abundant viruslike particles 20 nm in diameter (Fig. 4) .
In the section of animal No. II, basophilic intranuclear inclusion bodies were clearly observed in both the tongue and small intestine sampled at necropsy and in the tongue stored at 4 C for 28 hours, but they were not observed in the small intestine stored at 4 C for 28 hours. In the section of tongue stored at 4 C for 28 hours, the structure was preserved normally, but inclusions could not be discerned because of the pyknotic nuclear changes present in all of the cells. Inclusions were not observed in the small intestine stored at 24 C for 28 hours.
Postmortem diagnoses of parvovirus infection in dogs and cats were strongly confirmed by the demonstration of intranuclear inclusions in the epithelial cells of the intestine; however, the inclusions are not always present, and the postmortem autolytic changes that occurred quickly in intestinal epithelium made it frequently difficult to confirm the presence of the inclusions in spontaneous cases of parvovirus infection. Because the squamous cells of tongue epithelium are less affected by postmortem autolytic change than is the epithelium of the intestine, examination of tongues may be helpful for postmortem diagnosis of parvovirus infection in dogs and cats. Examination of tongue epithelium, using immunofluorescent staining methods, may provide antemortem confirmation of parvovirus infection in dogs and cats.
